Daily clinical practice has shown that patients are often hesitant to undergo a lumbar puncture (LP) because of unfamiliarity with the awaiting procedure and/or unrealistic ideas concerning post-LP complications. In light of increased number of LPs in diagnostic and research settings, our institute has developed an educational video for patients and caregivers in which we inform them about and prepare them for the LP procedure. This video was based on the latest literature and was developed with the help of communication experts, medical doctors, and two separate patient panels.
Introduction
Cerebrospinal fluid (CSF) biomarkers such as amyloid b 1-42 (Ab 42 ), total tau (Tau), and tau phosphorylated at threonine 181 (pTau) have proven to be a valid proxy of the underlying neuropathology of Alzheimer's disease and are of increasing value in Alzheimer's disease diagnosis and research [1] [2] [3] [4] [5] . As such, these CSF biomarkers, which are obtained through lumbar puncture (LP), are increasingly applied in daily clinical practice resulting in an increased number of LPs.
In daily practice, patients are often anxious to undergo the LP procedure because of unfamiliarity with the procedure and/or unrealistic ideas concerning post-LP complications. In fact, a large multicenter memory clinic study has shown that patients' fear of the LP procedure and specifically their fear of post-LP complications actually increase the risk of post-LP complications and complaints [6] . Adequate preparation through education and the provision of accurate information may be beneficial for those patients [7] [8] [9] . Specifically, the provision of audio-visual information about the LP procedure and the risk of complications, in addition to the spoken information from the physician, may address unrealistic expectations and help patients better understand and prepare for the LP procedure [10] . Therefore, we aimed to develop an animation video in which we audio-visually present information about the LP procedure and (the risk of) complications.
Methods
The content for the video was drafted by the core team consisting of a medical doctor, the head of the neurochemistry laboratory, and several communication researchers.
Prerequisite requirements
The core team established a few predetermined requirements for the video: (1) the content of the video was to be based on insights from the latest literature; (2) the duration of the video should not be longer than 2 to 3 minutes to ensure viewers' attention, and (3) an animation video seemed more appropriate than a live video of the procedure [6, 11, 12] .
Iterative developmental process
The animation video was developed through an extensive and iterative process in co-creation with stakeholders (i.e., doctors, patients, and caregivers). The developmental process went as follows:
1. A script was drafted by the core team and reviewed by a panel of medical doctors (n 5 4) who perform LPs on a routine basis in a tertiary memory clinic. The panel of medical doctors was not involved in the development of the script. In addition, the script was reviewed by a patient and caregiver panel (n 5 5). Based on feedback from both panels, changes were made to the script by the core team. 2. A storyboard for the video (i.e., graphics were added to the script) was developed in collaboration with a company specialized in developing animation videos for the medical domain. This storyboard was reviewed by the core team and revised accordingly. 
Revisions
Feedback obtained during each step of the developmental process was discussed within the core team to make decisions on revisions. Feedback was deemed relevant when it suited the aim of the video, that is, providing understandable preparatory information about the LP procedure and (the risk of) complications, or when the same remark was given repeatedly. For an overview of the iterative developmental process, see Fig. 1 . 
Results
Our efforts resulted in the animation video enclosed in Supplementary Data (eVideo).
Discussion
Future steps include investigating improvement of patients' knowledge and psychological outcomes, for example, reduction of anxiety regarding the LP procedure and/or (the risk of) complications, after viewing the video.
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RESEARCH IN CONTEXT
1. Systematic review: The authors reviewed the literature using traditional (e.g., PubMed) sources and meeting abstracts and presentations.
2. Interpretation: Both daily clinical practice and previous research show that patients are often anxious to undergo a lumbar puncture (LP) because of unfamiliarity with the procedure and/or unrealistic ideas concerning post-LP complications. Moreover, patients' fear of the LP procedure and specifically their fear of post-LP complications have been shown to actually increase the risk of post-LP complications and complaints. Our educational video prepares patients through education and the provision of accurate information and may, therefore, address unrealistic expectations and help patients better understand and prepare for the LP procedure.
3. Future directions: Future steps include investigating improvement of patients' knowledge and psychological outcomes, for example, reduction of anxiety regarding the LP procedure and/or (the risk of) complications, after viewing the video.
